A Case of Complete Cemental Metaplasia of the Dental Pulp.-Professor A. I. DARLING, M.R.C.S., L.R.C.P., F.D.S. R.C.S. In the course of routine histological examination of a series of ground sections, a mandibular incisor was found with its pulp chamber completely occluded by cementum. The section was cut longitudinally through the tooth in a mesio-distal plane. It shows evidence of considerable incisal attrition and a suggestion of early caries or precarious decalcification of one enamel surface. The dentine appears to be normal though the apex of the root has been lost in grinding.
The pulp chamber and root canals are of normal form, showing no evidence of secondary dentine nor of any previous pulpal disease. There is no soft tissue in any part of the pulpal area, which is completely occupied by a mass of calcified tissue. (Fig. 1 ). Throughout this calcified mass typical spider-like cemental lacuna and canaliculk can be seen (Fig. 2 ). These are not arranged in any particular pattern nor are they evenly distributed. The majority are to be found in the occlusal third of the pulp cavity. The form of the lacunt and the absence of haversian systems confirm the view that the tissue replacing the pulp is cementum.
It is regretted that nothing is known of the history of the tooth except that it was one of several teeth extracted from an adult patient. None of the other teeth shows any abnormality of the pulp.
Cementum has frequently been demonstrated covering the pulpal surfaces of the dentine for a short distance from the apical foramen (Salter, 1874; Hopewell-Smith, 1903; Davis, 1923; Kronfold, 1949) . More rarely it has been shown forming a thin lining to the whole of the pulp chamber and root canal (Kronfeld, 1949) , while Euler (1921) has recorded a case in which the coronal pulp but not the root canals was filled with cementum. No record of complete obliteration of the dental pulp by cementum has been found in the literature.
Calcification of the pulp occurs commonly in the form of pulp stones or diffuse areas of calcific degeneration. These are mostly amorphous deposits of calcium salts in areas of degeneration and are probably the result of mild degrees of chronic irritation or possibly of senile degeneration. Less commonly pulp stones are found showing the structure of tubular dentine with associated odontoblasts. It is presumed that these odontoblasts have differentiated from the fibroblasts normally present within the pulp and that the organizing influence which stimulates this differentiation may be the presence of epithelial rests within the pulp.
Cementum and bone are normally formed by the cells of the dental follicle and its successor, the periodontal membrane. It is believed that the cementoblasts and osteoblasts are derived from the fibroblasts of the dental follicle. The formation of new cementum in productive periodontitis shows that periodontal fibroblasts retain their powers of differentiation after the tooth is fully developed. There appears to be a marked difference between the organizing influences at work within the pulp which may produce odontoblasts from fibroblasts and those working in the periodontal membrane which produce cementoblasts from apparently similar fibroblasts.
When cementum is found lining the pulpal surfaces of the apical foramen and extending for a short distance into the pulp canal it is presumed that the cementoblasts responsible for its formation have migrated to these sites from the closely related periodontal membrane (Hopewell-Smith, 1903 : Euler, 1921 Grove, 1921; Davis, 1923; Kronfeld, 1949) , but this is much less satisfactory as an explanation of complete occlusion of the pulp by cementum.
Euler (1921) has described a third molar in which the cementum laid down in the coronal pulp was separated from the periodontal membrane by atrophic pulp tissue in the root canals. From this he deduced that there had been a disturbance of metabolism in the coronal pulp resulting in the production of cementum instead of dentine. This he calls metaplasia. Euler's case is similar to the case described in every respect except that in this case the root canal is also filled with cementum.
In both cases the junction between dentine and cementum shows no evidence of dentinal resorption but suggests that the deposition of calcified tissue has been more or less continuous though the type of tissue has changed. There is no evidence of disease, other than early decalcification of the enamel, and one can only presume that the organizing influences within the pulp have been modified so that they approximate more closely to those at work within the periodontal membrane thus causing a transformation of odontoblasts into cementoblasts or, more probably, a replacement of odontoblasts by cementoblasts derived from the fibroblasts of the pulp. Such a condition is metaplasia and the case is therefore one of complete cemental metaplasia of the dental pulp, with no evidence to show the cause of the condition. The main portion of the canine, as shown in Fig. 1 , is situated in an oblique direction across the right nasal fossa, the crown having pierced the hard palate as seen in Fig. 2 . The end of the root of the canine is embedded in a mass of new bone on the outer aspect of the nasal fossa, the septum being deviated towards the left. The injured tooth, as shown in Fig. 3 , has a necrotic appearance and is smaller than the left tooth.
In the view of the palate, Fig. 2 , there are three features to which attention may be drawn as they shed light on the nature and time of the injury. The first is that a flake has been split off the crown of the tooth, exposing the pulp cavity. At the top right-hand side there is a fissure through the dentine and enamel; this fissure, which passes in a longitudinal direction up the root, was caused by the injury. The fissures running in transverse and oblique directions are artefacts, the result of the specimen drying. When received, there was a small amount of loose hair in the pulp cavity. The margin of the enamel surrounding the fractured surface
